PCT/CN2004/001227 



ffi 



m 



* if H M: 



2003. 11. 05 



2003101069203 



recd 0 9 DEC 2004 



WlPO 



POT 



* it A: 




i 



PRIORITY DOCUMENT 

1 SUBMITTED OR TRANSMITTED IN 
1 COMPLIANCE WITH 

RULE 17.1(a) OR (b) 



I'M. »[ 



2004 ^ 11 ^ 8 0 



a. 4-*t«fn-M cn) m*mti4tm&mm hx ^jiTafi^ cm) 

b. « cm) ^m«M«fUMbffm civ) j^^etj^^o 

c. a civ) ^MfbMMEttKftu«M (i) nmtii^km. 




2. i 4>«*^ (i) r 1 . r 2 , R \ r«^jn 

1 * 2. Y * Br * I. ttiJVWi&MM*3 «ft£ Y-(CH 2)n+l R 5 

3E«MfUBTSJBZ#2j5S (I) 
3..**W* l t»S (I) ffi^MMff&tt. R«, r\ R4 5HN 

1SE2, £#«E;&5S (IV) ^^^^OHC-(CH 2 ) n R 5 ^ji^# T ^ 



1 



en mzmnMn, 

4. m>m& 1 «v> ^tt,^w^f^, g^R 1 , r 2 ^ r 3 , r 4 km 

3tmm. mmmrnm, cm) m^^m^mitm.it& 

&mmft civ) /j^em-a-^. 

5. #L#J5# 1 <t*ffl&j£ (IV) ^'ffc^W^fe, R\ R\ R\ R 4 #£iJ 
^*Hs F. C,^gj£ C,_4^S, HX^SS^, &&'4E%3£, (V) ^ 

^wtt.^-^mM'ffcsmfiij^ (iv) ffiTFmn&m* 

6. WJ®^i.^^#^ (in) jjf^ft«^»w«f56rft f &*rK R 2 . R 3 , r 4 »J 

*^h, f. c^mmm c^mmm, uxttmim, an m 

^^m^4-p\t^mttHxwmrs.m±^ cm) ^w^^ 0 

7. &*d^fcl> (I) M^fclM^lftSr^r**, ^§^R\ R 4 ft 

R 2 > R 3 tt*SFM, R s m^m, 3-ffi$m. nftmo, HXftmWm 

8. mm* u 4 *q 5 *f|ij&:& (iv) ^ib^Wff^rv*, K#tE^ r 1 , r 4 

««h, r 2 . r 3 ««¥#cs, Hx^^a^ &mm, M^mmmo 

9. ^jh^ k 4 m s tpffl&is, aw^ m^m^mmm^m, n^mth^ (in) 
#5$ (v) m^tofc&®t&mftm.4kmm& (iv) m^^^^Bt^ffletj 

10. ^fiJH^ 1 *n 6 *m5$ (ni) M^ttll«£fr2fi£, K^fiE* RU R 4 ft^ 

h, r 2 > R 3 «^^fcs, maxmwmn^ &mm. #w*mm. 
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ift m ^ 



*%tvm&m&£&mfr (Donepezil) S^flf^4toW«f^. 

mum, E3cmn&. *»AW£tt«#. &T&&w&i&ttm&m*D)f?-%L 
mm, 

&&mXR&ffi&®Mi!r!&®m&%®&, 0* Eisai 

E^^lffijtt US Patent No. 5100901), Mif^SiJ 20%: 




IBJg. EP535496fti87~&ffi»W£J«*&$& (@2), M, «S Bayer & 
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mmm* . EP535496 &&xj§m*$m * » . 




@2 

»H Bayar^^J««ltT— *— ^SJffiW-&«Xt:»a (J&BH 3. U. S. Patent No. 
5606064): 




CH z Ph 
®3 



mtt, ttff3«3»«J»«*«^«W»-^i|fc*aW38« (it##US Patent No. 
6252081), @W, »^J^2lfr&tB»£JWJB>lft#*?S^27K. 

Eisai E35&H«i£|£ai7a--*Efeax2l»S& <ffl 4, US Patent No. 

6252081). T$tm&m&i%»i&mmikmm, m 
f*mfe>>, mm&T.'mc&.f*, mn&ify&w»i%. 69%. ^imswi 

. ftS^XS, . a#«lSSS^fi^f fflSI NaH, -#£/S2fflH*$fcK NaOH 
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mmftm*m&m, m 




04 

Finetech &f%&mTm&±%i&}<& (@S|R|6, US Patent No. 

6252081), Kti5»II;^Wi, Rg&fc&'MMigL&mtiTfrnmik 




' CH 2 Ph V CH 2 Ph 
®5 



Wm^&mWi^M, {E.&frmtiL'fi 19.3% (JJL® 6), SM^iifePgailT'S 
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MftflMffl 2 ^AKttA«m, iS**^ 2- C4-ntfcBSM¥«) 
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^m^mitm,itmmimmm^itmmm^mmi^m a \tia Joseph sam 

^MWmU. Hetercyclo. Chem Vol 2, 366, J&S 7), ^f&iti£&i$lttiifc^3/ 100%, 




*HMi, *&nmM\&£, (I) ^4fc^lW:2r2fe, £f r\ r 2 , r 1 #j 
(n) /jf^fim-g-W 44fci&fPB&£3aR hx ft&T&B 

CIII) ffixk&}tt,<&W, X*R l . R\ R 3 ^DR 4 ^!J^H> F, 

^Cm^S, HX^^fW&g^ (ni) ^tti^M^ittsm ^{i^pg^ 

»tm> &mmmMx&mm. M^-mm, \-mmm. 2-mmm. mm. mm. 
mmm&m, ^m^m^^mm. z>®m. &mm. m^mm. 



ffiTjkttik&Vg, g^R 1 , r 2 n r 3 ^dr 4 ^iJ^h, f> c H jHIMiAc M jKai. 

hx %mmm& (in) fiSffi^K^^asflRK, $$$ 




(iv) m^it^ik rt e&ss w ^ft^^a^si^i^T^iSM 

», ^R 1 , R 2 -. R 3 *PR 4 #®J3?;f?H. F, C W j&*gB8 C M ^S, HXrT^ 
3f8B«5$ (V) 0CTtt*4fea&fiii9UR. KfR 1 , R 2 . R 3 ^R 4 #»J3^Hs F> 
CM^*t3£^CM*i5*, HX^gFfW^sS: (ni) j^jj*ffr£4Mftjfcfi&®K, 

wtt. mm> mmm&m, z>mm> &mm^ mw^m 




cm) m,i& cv) ffim&iik'kmm h 2 &&&&& civ) m^mit^mm 



ffi. m.&m.Mmjj% 1-5 ^*h&. &&m&*s/k 0-150^, 

10-100°C, ft3i£lttHj&&&mffl:^gMg!i50 o C. RMim&Xi&mffiijift 
^:OHC(CH 2 )„R 5 :^51fiJ=l:0. 5-3:0. 001-0. 5, «^fiWft»tk*^(IV) 
tt.^:OHC-(CH 2 ) n R 5 :-fft^JHJ=l: 0.8-1. 5: 0.01-0. 2. HJ&^M/BtK-. S£2t, 

E8i£*PWm&,«^&igftJ&;4c> ¥0. PfgU lift 

£=i*.Rj££S:£ (IV) m^W^^-^YCH 2 (CH 2 ) n R 5 ^^^T^^^: 
CI) 0r5*WflM&-4&» ^^R'n R 2 > R 3 SgR 4 ^Sm^H. F. Cm^SsKG,^ 
%m, R^^ttsK&W^g, Y^CK BrUJcL n=0, lsg2o #ri££Kj?$ 
^fel*W#L«lRa5#W*, &itfflfa?$3>K 2 C0 3 , C^COa. Na 2 C0 3 , KHCO3, 
NaHC0 3 , CaC0 3 > Ca(OH)^ Li 2 C0 3 x K 3 P0 4 > Na 3 P0 4 N K 2 HP0 4 x NaHP0 4 , * 
SfflWifcA K 2 C0 3 . CfflCOs. Na 2 C0 3o 

&&&.m<km.®w&\&% : a civ) m^fo&m^ ych 2 (ch 2 )„r 5 imiA 

3 : 1 § IJ 1 : 3, 5£ (IV) Jfi*ft##r5lfiftj*# fcb 3 : 1 HJ 1 : 50, 
% : ^ (IV) ffiwttM : YCH 2 (CH 2 )„R 5 : $H : 0. 8-1. 5 : 0. 8-2„ 

M,f£l$i> ~tC¥^ s HSt¥^> 1,2--^CZ»^, 1,4--^A^F> Z»&Z,Ig, # 

«&p$> -¥3EP,> P3TOZ»$M, *S^M**JftN,^-iF£¥H^ N, N- 

«rTM. o°c m i50°c, fcfcStefifciaas* io-ioo°c, ^jaWMS^^MSil 50°C. 

AKft (iv) ^W4b^-4»ftl** (I) m CTtt*4tltt£ -■fr&M.&iZ (iv) #f mil 
^OHC-(CH 2 ) n R 5 ^JH 2 ^»J#ffiTEiS. fltffcMRnUStEU «U $£> SjL 
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mjj%} RrjnAii^st, fttmmmm* mmmw&&&&. 

srtm. o-i5o°c, w§Atm&% io-ioo°c, mm&tf}&m&j&%Mmw 5o°c. s. 

PT^Si (IV) m*kik&® :OHC(CH 2 )„R 5 : fittfcl=l : 0. 5-3:0, 001-0. 5, « 
-£iiltt&*4tfc3j:i£ (IV) ffi m tt, Ot %9 :OHC(CH 2 )„R 5 : ffi 4fc ftj 
=1:0. 8-1. 5:0. 01-0. 2o fijfiZjSftlRT**. SMfr* 1. & 

3s. .Bt£* ®3fc^tt»,«^M**jAzk, ft?, z.w, nmn #pg0> - 
MsS (iv) ffiCTtt*tttt&£ (i) JW^fc^fB =#2r$&& * * (iv) 

*fJ§ OHC(CH 2 ) n R s fcSEfcMtUI-FJaffi. Jff3ftWaii«llll«fi^R^ NaBH4> 
B 2 H 6 . NaBH(CN)3> NaBH(AcO) 3 . Ca(BH4) 2 , ]^tt^lfcfc£(IV)JJraHfc# 
4H :OHC(CH 2 )„R 5 :*6JR*H : 0. 5-3 : 0. 5-4, tm^fc#)W&\k% z & (IV) 0fa*ffc£- 
^:OHC(CH 2 )„R 5 : fcKfcN :0. 8-1. 5:0. 8-1. 5, S.jmmQfeM^mT WW* 

m> -if^^ =m.wffi, zmzm. i,4--^-jf. i,2--^cz,^. &mm, 
zmmmztM, m&mtfy®M%m%mm* Hfc¥*&, z.rzjb* 1,4- 
i,2--itz,^z,ift. sm»«RTM 0-100 «-frjew»fl[*^s[ 

ffigl 60°C. 

MR'> R 2 > R 3 fnR 4 ^>J«^H, F, Me, OMe l£ QEt WfWSflS^. fcfctfc 

ifiMf^mK4bA^n(ii'fr4toftX4 | r'>r 2 h m f, r 3 *n r 4 om 6 

OEt »4|?4t^#l, *®^fflftJgttl5«r/«^»4b^ft»4' R'> R 2 ^ H 

# r\ r 4 *^ oMe mmvcitmo 

3t^ffi#£HJ#J#lft;£(I)ffi^W^^ 
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^*R I ^PR 4 ^^H, R 2 ^0R 3 ^OMe, R s 3-jR*g&fB n=0 ftj 

^WR'> R 4 *H, R 2 . R 3 #OCH 3 , R 5 ^5£S]tt£7£?5$HfcRJo 
WJ?f»-&/axa»«. ^(IttJ^aHfc-g-gjCR 1 , R 4 ^H, R\ R 3 ^OCH 3 )^4- 

ft#JKW^(ni)J?f^WHi-a46, i«i^&9l%, ^^98%, BUSa^^JgW 
(ill) JW^W^^?E-«ft««ilsT^--^*nffiWan«S[iftTSJS 

Rr«#*«t*W3« (iv) m^m^w, ft&m&w&wttwmmMiM&tt^ 

pj-j£ 82%. 

2- (4-Ptfcij$iE¥^) -5, 6-z:?4tai-i-ffim^%RKjft 

«MW^^»m«fltlK#nHJft«Bft4*jbRA 0.96 3£ 5, 6-~¥^S- 

i-epiB*io.75 3t4-BitieTO. ipAioo*^-^*, fflfr®mw&®MimMm 

«^WtB^fe@^ 2.141 Jfc, »«94%. flrfcHtt^JftJgiinA 20 «#3E 
*ZJ8, IU^3O^#^i|lM5 o C0a2/jNB!f > $$£ifcffe@#, «^ffl5«?f 
i$^7jCZ,0$fc. T*JS# 1.98 3ft. ^209-212°C. *H NMR (DMSO-de): 8.95(d, 
2H, J*=6.0Hz), 8.23(d, 2H, J=6.0Hz), 7.56(s, 1H), 7.48(d, 2H, ^=8.0Hz), 7.27(s, 1H), 
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7.22(s, 1H), 7.12(d, 2H, J*=8.0Hz), 4.15(s, 2H), 3.93(s, 3H), 3.85(s, 3H), 2.29(s, 3H). 

2- -5, 6-z:¥*U6-i-#»tf¥5Wll«a 

2- (4-«3EEpg) -5, 6-=iW¥£s-i-tffitt*P%mW&. (0.402 ^) 

7 /Ntf, ^*H#, atflfffl 5 *^*7k¥0^, inA 
is *7l-M^KJmBt, iwj»«2:»«p f *HPS o°c #gM:&, 

0.34 £. 191-192°C. 46 ^3£@#, 

tff. g*#rfB/ te .&*&S;*7 97%. 0.386 35@#, 4fe*ft 94% o 'H NMR 
(DMSO-de): 8.42(brs, 1H), 8.18(brs, 1H), 7.47 (d, 2H, J*=8.0Hz), 7.12(d, 2H, 
J=8.0Hz), 7.11(s, 1H), 7.06(s, 1H), 3.87 (s, 3H), 3.79 (s, 3H), 3.20-3.38 (m, 3H), 
2.82-2.95(m, 2H), 2.60-2.75 (m, 2H), 2.29 (s, 3H), 1.85-1.95 (m, 1H), 1.65-1.85 (m, 
3H), 1.20-1.40(m,3H)o 

2- <4-ijru£TO) -5, 6--^«.»-i-^TO¥*a^ (o.i8 j£> m 
t- iomL=Fmtoiw--wmfpmm t ¥, —%.ma\mi&* (0.073^) 
mmm* (o.3£)» M#«#HmTflmt«. ^maha 60mL tk, 

$8tfSZ»&Z.BI^Jfc (4*30mL), ^#Z.®£gg^JR$fcflIi6;flI Na 2 C0 3 

ci5mD ci5mL) m^mmmT-m, m&=FMMmffiw 

wmms&mm. *£tj»j§» 0.141 w 96%. 'hnmr (cdci 3 ), 

7.15-7.35 (m, 5H), 7.09 (s, 1H), 6.78 (s, 1H), 3.89 (s, 3H), 3.84 (s, 3H), 3.48(s, 2H), 
3.17(dd, 1H, ^=8.0 Hz, J^17.6Hz), 2.82-2.92 (m, 2H), 2.58-2.74 (m, 2H), 1.80-2.03 
(m, 3H), 1.57-1.76 (m, 2H), 1.40-1.56 (m, 1H), 1.18-1.40 (m, 3H). 

2-[4- ( 1-151 ¥l]-5, 6-~^^-l-gpM 

2- (4-PtfcB$¥») -5, 6--*Pftg-l-gpB 
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KWiM* , inA 40 MR Pt0 2 , & 80°c T, -t±HmM&H+M&8.8L 6 'W, 

mmmrnrn^, inA30mLmm®7mm, mmm^mmm.^wm (5*20mL>, 
mm^mm, mm^mm^mit (chci 3 /ch 3 oh=95/5 mmian 0.63 

~&m:&&mW, 35%. ! H NMR (CDCI3): 8.53(brs,2H), 7.15-7.25 (m,3H), 

6.82(s, 1H), 3.95 (s, 3H), 3.92 (s, 3H), 3.35 (dd, 1H, J=4A, 14.0Hz), 3.12(dd, 1H 5 
J=1.6, 16.8Hz), 2.95-3.05 (m, 1H), 2.65-2.75 (m, 2H). 

2- c4-«¥*) -5, 6--fp% l m~i-wmtt¥%ffim& 

2- (4-Ptfc^fpg) -5, 6-~^ftS-l-» (0.60 j£) M^iiS? (0.36 
30 WF, iPA 60 igjS Pt0 2 , «MT^ -^A^ffilflM 

6 <Ntf , ttSa&as^F, 1.05 ftmW® 

w, ijc«ioo%o ^ffl^fe^w, &<¥mmr&mm$}9i%o 

&&mfrto<&l& (MB) 

2- -5, 6--¥^S-l-BPH^^^i|^ik (0.22 £), 

MM (o.iojfc) tt? 60*3-35* wk *pAioo^io%Pd/c, 

igO, 2, 4, 6SJ8^W#JnA*¥^55^, ft^mTfll-'hX-^JlJtt^ 

io <m# , mmmmmT; ^A30mL5% mm®7k®m, 

mmw®i®.mz>mz>mm®. (3*30mD, ^#z>mz>mmmmm®mKa 2 co 3 7k 

mm (15mL) ftfamitik7k (15mL) JE^KSii^fB^, iif»JS 

^#^«^*^=fpjjgf# 0.67 ?i^ttM^^#0.11^, ^62%. 
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(12) &mi?m&ft&&jm2:ttttmffii¥T% 



(19) it & to & F & 3. & 

M Mi 

(43)HH?^H: 
2005^5^ 19 B (19.05.2005) 




PCT 



(10) BB4MP^: 

WO 2005/044805 Al 



(51) BB*#£-r: 

(21) m^m^: 

(22) BRi$if B: 
(25) 

(26) 
(30) 

200310106920.3 



C07D 231/26, 213/50, A61K 31/445 
PCT/CN2004/001227 
20043F10 J! 28 B (28.10.2004) 

2003^ 11^50 (05.1 1 .2003) CN 



(71) *mA(ti®mmu?mmiimfemy.^mnm*k® 

&^WRi&H)(TIANJIN HEMEY BIO-TECH CO., 
LTD.) [CN/CN]; * B^*mfifftt*?F£KttB*f 
#31-101, Tianjin 300457 (CN). 

(72) &01A;2t 

(75) £fl£A/*if A<tttf j&B): 5fcfPJ&(ZHANG,Heshen g ) 
[CN/CN]; *BXIM7&»&*&8l£aB#tt31- 
101,Tianjin 300457 (CN), 

(74) ftmX: *»*»*3WW«fta#»^fl(TIANJIN 
CAIZH1 PATENT & TRADEMARK AGENCY, 

ltd) *m5z&^&¥\KJL&mi49^&mmAm2 

ni302#, Tianjin 300070 (CN). 



(81) *B€B(l«SWJBil8,S*«-#«ra«ttHSK«* 5> ): 
AE, AG, AL, AIM, AT, AU, AZ, BA, BB, BG, BR, BW, 
BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK, DM, 
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, CM, HR, 
HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MDJ MG, MK, MN, 
MW, MX, MZ, NA, NI, NO, NZ, OM, PG, PH, PL, 
PT, RO, RU, SC, SD, SE, SG, SK, SL, SY, TJ, TM, 
TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, ZA, 
ZM,ZW 

(84) SSBC^WJgBa^^^-^pTSIttWJfeSfti^): 
ARIPO(BW, GH, GM, KE, LS, MW, MZ, NA, SD, 
SL, SZ, TZ, UG, ZM, ZW), ttI$«(AM, AZ, BY, 
KG, KZ, MD, RU, TJ, TM), &#Hl£ft](AT, BE, BG, 
CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 
IE, IT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI(BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG) 

#»ajM4.17W/*ll!: 

— aWA33S*(fliJM4.i7(iv))tt3itKH 



(54) Title: A NOVEL PROCESS FOR PREPARING DONEPEZIL AND ITS DERIVATIVES 

(54)£»Ji£*fc: &&£&m&R&ffiei®Mmi3tk 



a^. fy. a^. a^. 



I/) 

00 

O (57) Abstract: The invention provides a novel process for preparing Donepezil an d its derivatives of formula (I) wherein Rl 

in R2, R3, and R4 represent each H, F, Cl-4 alkyl or Cl-4 alkoxy, R5 represents phenyl or substituted phenyl, and n is 0 1 or 2 

g which is characterized by that it comprises the steps of: reacting 4-pyndylaldehyde with a compound of formula (II) to form a 

^ compound of formula (III) , catalytically hydrogenating the compound of formula (III) to form a compound of formula (IV) and 

q alkylating the compound of formula (IV) to give the compound of formula (I). 

£ r 



WO 2005/044805 Al 



II IIBiaiiiniDHlBBlIIllllllllllllll 



(57) nss 

&m&R&ffi£.wiM%(X&> ri> R2. R3 m R4 *hw****» h. f> ci-4 

(in) ffi7FH&®, & cm) 0f*tt-&tt£«<fc»tti#2l5£ (iv) ffi^ik<&W, 

s (iv) m^it^m^m^ititmnm^ en w^w-Hs-fr*. 




WO 2005/044805 



PCT/CN2004/001227 



ift m =B 

#£BJ#MI&£^# (Donepezil) 2l^flJ^WSf^fe. 

TUtt8B««3feB;*:. 

£$!R*#3;iS£ttW£lftHffiJ&*ftj&. »*W-fr*^riSfeft*B* Eisai 

(SI. US Patent No. 5 100901) , &&*^i'J20%: 
|«Jg. EP535496 »itT <® 2) ' ^"^^ 

^-^g, ^jfjjjnT IW- *#&&W«C*«Mfc. 

fcHMMXff 29% CJEffl 2). RTBiJIiLiSXXttttlJlktti^^^fttt*' EP535496 

ISO Bayer i^SlT-§- J #SSD^l2^ (M 3, U. S. Patent 
No. 5606064): 53 X. 0* Eisai f§^£w] 

SEfigiSBS^B* . ^n»i^^«^@Wfr^tM 38% US 
Patent No. 6252081), EM, T*&J*l2;»afcie»8lttJ& Hfc***^ 27% . 

Eisai EI5&^*ifif6lti78— *Bfcftl2»t* C® 4, US Patent No. 
6252081 ). J.«*^«W*B-*ift*«W. I'J 

l*m'fo'>, SMit^lM.^/*, JRfifWJ&iftWii 69% o T&iaASffWii 
«M. a-^iaXtlW^&fit+ffla NaH, iOfc«<jK NaOH 



WO 2005/044805 PCT/CN2004/001227 

mmmfokm&n, x^^5E7x^#. sw£ 

lfc*h Finetech &i^£J17W&£§rfi^«£5 ( ffl 5 6, US Patent No. 

6252081), s ffiTjkMxtt&mmm., &%*&&Rm*w&mi&&mm 

MtHilf 19.3% (J&B 6), SM^i&MTt; 

tfjXMitfrtio 

^inags 2 m^^m^^m, ^m^f 2- (4-ptt^3E¥ 
s) -5, 6--^mM-\-^m%-x^w%, mmmitm.itM&ftmtfm.ik 
wmm$femmmmo ta^MBituitum, nm^mm-^w^^m, 
im^vc^mm, t^mmmtis^m^ 40%. mm 3 m^&j&i&m 
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WO 2005/044805 PCT/CN2004/001227 

^a^|g4fcaifc^itti*^ftWiiS l f , W*^¥S{fcBJfiJffi« tb$D Joseph 
Sam3$fttt& (J. Hetercyclo. Chem Vol 2, 366, JE®7), Jg#5MT£]£j8tfi<Ji|fc*3j 

100%, mm, M^sf*)*^^^- 

2- (4-lttB£3E¥S> -l-f5TO^4 J WPtl:>!S^±^«.J^^^^:JSTtt.M^^M 

w^Tfa^att.sjszMi^^^itk^sij^ (rv) ffivkMit^w, m&, rnmmft 

(IV) ^Mtt.^oT^T'ffiifeia-^^S^S^'Hs^. 

*BJ&Jfe. (I) 0pS*fc*fr4tott*ra*. K^R 1 . R 2 ^ R 3 *B 

R 4 ^S>m^H, F, CM^M9KC M j%£. R 5 t$fi»W$I. n^jO-2 




(III) J5f*M4fc^-4». g+R'^ R 2 > R 3 *nR 4 #3'Jft^H, F, C M #S&g 
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mmm. ^mm^mx^mm. M^=.mm> 2-mmm. m> mm. 
mwtfaim, ^mmm^^mm. zmm> %mm> m^mm. m^~m 
m. i-mmm. 2-mmm. mmwrnm, m^m^m^^mm. &mm. 
*mm. 

m-^&M&^imm^tfy^^ H 2 #mftJ#£T&J&£/£:£(iv) 
HX fcflrWffcffijS; CUD ^*fc-£M£ltt3£®» ^<fa^PS^SM> 3£$t 

^m^m^^mm. zMm. mm.> Mw^mm. ^-mm. \-mmm. 
2-mmm. mmmmm, m^mmm^^mm. &mm. 

^ (iv) ffi^4k&®}teaS ft (v) #f J5fin««4fcfrJ#£T&JM 

£+R l > R 2 > R 3 fOR 4 MJ^H, F. Cm^«»SRC m ^3I, HXWTMf 

wisi^ cv) j?f^{t^«i3£w®K. ^s<§*K^*«Jt«* ^mmm,mx 
%mm. M^~mm. i-mmm. 2-mmm. mm. mm. mmftukm, marm. 



cm) (V) 0pSM4fc-£«to*n h 2 (iv) ffiyjktfiik'fryj 

BE, ft-^iS^ffi^^ 1-5 >h**lffi. M&MEbJM. 0-l50°C, gUUttftlS*) 
io-ioo°c, git^-WSmMjg^Bl^A^iSi'J 50°c. SSMtk^S (in) aRsS 

(V) m^^:ffi^iJ=l:0.001-0.5,^iS6<ja*4th^^ (III) (V) 



R 




H 
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^H^sisftss: civ) ffivktftik^Va^ YCH 2 (CH 2 )„R 5 ^^#fflT^^^; 

(I) flp^M-ffc^. ^R's R 2 ^ R 3 s£R 4 ^»J^H> F, Cm*S5***Cm 
jftjl. R 5 ^**s£^«W^». Y^CK Br A I, n=0> 1«2. 
rTW**«H*«3E«WR. &3tfflffJ$$2> K 2 C0 3 , CsaCOj. Na 2 C0 3 , KHCO3. 
NaHC0 3 , CaC0 3 , Ca(OH) 2 > Li 2 C0 3 > K 3 P0 4 > Na 3 P0 4 ^ K 2 HP0 4 . Na 2 HP0 4 , * 
iSffl^M^ K 2 C0 3 > C S2 C0 3 , Na 2 C0 3 . 

&&&fr&mM&m\£% : A (iv) ffi^ik&VB^ ych 2 (CH 2 )„r 5 MB ft tb pf 

M. 3 : 1 3i 1 : 3, 5* (IV) flT^tt^HJ-^W*^ fcfc pTM* 3 : 1 »J 1 : 50, Sit-£ffj&*4bt 
ft: ^ (IV)M^tt.^:YCH 2 (CH 2 )„R 5 :M=l:0. 8-1. 5:0. 8-2 0 

-¥M$RU pgSHjfPZi»Z»BB. *3S-fi-W**J*N f N-— ¥*¥BWR. N,N- 

^pTM o°c m i50°c, bb^^-iSWMjS^ io-ioo°c, fc-S-itttiajKfcMS) 50°C, 
(iv) j?f ^ W<k^«*a*A (i) J?r*{fc^ a* (iv) 0f*Hfc 

-£4feft OHC-(CH 2 ) n R 5 *H H 2 S««fflTSlS. «U ^> «U 

fMMEU Will. Smf^^nH^^ 1-100 ^**IJE. **S«J 

OTM.o-i5o°c,«it:i:toiBfi>b io-ioo°c, n^^fiS^iiil 50°c o s 

^$4lt^^^(IV)^T^^:OHC(CH 2 ) n R 5 :ii^iJ=l:0. 5-3:0. 001-0. 5, & 
1=riglfl&#4bt#>;& (IV) #r ^ 4fc ^ :OHC(CH 2 ) n R 5 : M it ft] 
=1:0.8-1.5:0.01-0.2. fij£$&ffi|TSr*7K* — *C¥8^ fittiN 1. 4-~ftAJf. B 
BBfejfaWttlf. «^3tW»*!l**. ZJ§U Mi?> - 



WO 2005/044805 PCT/CN2004/001227 

HiL^*, fttffl] 1. 4-— fcASF. 

^ (iv) ffijFit'&yjffl&&. (i) gf ^lb'fr«r*H*l'^r«feft (iv) #f^£- 

^ OHC(CH 2 )„R s £&Ji^Jf1M8T&&, ^WiaSJS^J^^fi^PS^ NaBH4> 
B 2 H 6 , NaBH(CN) 3 , NaBH(AcO) 3 . Ca(BH4) 2 , RMfoW&VCZi&W) ff\7FVC& 
$J:OHC(CH 2 )„R 5 :i£I^<J=l:0. 5-3:0. 5-4, bb^iSWSMfct^J^dV)^^^ 
4^:OHC(CH 2 ) n R 5 :i£l£7Fy=l :0. 8-1. 5:0. 8-1. 5, S/Sd^J^iB^PSTfflfi^ 

-sc¥^ z.kz.mk i,4--^sf, 1,2-rnz.jg, jms?> 

#P5«*dz,«. *^&to»ftifces»ifeiffi, ntc^^. z.kz.b, 1,4- 

-m*^ aaaaiffM. 0-100 °c &-&mtom&&»& 

urn 6o°Co 

^JAR 1 , R 2 . R 3 fn R 4 #»J*^ H, F, Me. OMe OEt tfJlP^fc^tJ , tfctfc 
iS-^ffl^^tt^^Wtt.^^^ R\R 4 «* H IE F,R 2 *0 R 3 3t^ OMe 

OEt tommns®, mm&mttfs&mwj&ft&iik&wmntp r'. r 4 *^ h 

SIR 2 . R 3 3t^ OMe mwmk^ty)* 

max* r s ^^s. 3-¥»^»> 3-m, 

1=r^J*J R 1 R 4 H, R 2 m R 3 OMe, R 5 3-$R;££*n n=0 W 

ft-^+R 1 . R 4 #lH, R 2 . R 3 ^OCH 3 , R 5 ^^S, n # 0] 6<J-^&3£##. B J3. 
/Sffl#£TO^/&l2i&£5. ^(ID^^^KR'.R 4 ^ H, R 2 ,R 3 ^ OCH 3 ) 
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^Effjanfe^ws: (iv) m^&iit&w, #3.js%Mmutt fp^mmik M^a^s 

^nTii 82%. 

S l Eisai EH^^W^^iR^FAWflJ**!^^*. 

BS 2 % EP535496 MM^^tM^i*. 

a 3 %mm Bayer ^ w^jEiiR^FAKflf ^*^5firft. 
S4^b* Eisai mm&nfo&&mftR&ffi^&&&mti&. 

m 5 *Hffl 6 *J Finetech W^*(PR^r&^flJSE«&W*l"&^?*. 

&&&^frfrfrm&mi&ffim&ftjmmj&Mnx 0.96 £.5, 6--fp&* 
-1-^1^0.75 &4-tM&w&. jda ioo*?h¥*. 

BJPA0.95 12 /hWj5^-ipS^M^#S, 

tt«i|fc£0rtfTfcHfi<j3lt6fflf* 2.141 %, W94%. ^#@#«Us*nA 20 *5H- 
|§|ffi30#WM*HPS5 o C#S2/h&t, ««fffl5* 
fl-*36*ZJHfc. =&tk!Bn 1.98 5£.:®£ 209-21 2 0 C.'HNMR(DMSO-d 6 ): 8.95(d, 
2H, ^=6.0Hz), 8.23(d, 2H, ./=6.0Hz), 7.56(s, 1H), 7.48(d, 2H, 7=8.0Hz), 7.27(s, 1H), 
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7.22(s, 1H), 7.12(d, 2H, ^=8.0Hz), 4.15(s, 2H), 3.93(s, 3H), 3.85(s, 3H), 2.29(s, 3H)o 

2- (4-r^¥S) -5, 6--f?m.m-i-%imtttp3£ffi&& 

2- (4-mtH£aE^») -5, 6--fpm,m-\-wm)tm i 3£mm& (0.402 

^)^3O^^7K¥04", 2jpA 33 Pt0 2 , £^iST, -^^ffifitlSLn 

4»m#M/S7/hw, mzmfc, mmm sn^zkWtft, iitiif, inA 

15 S^^zK^Sf , in*M££i§ft?, 5^iPS o°c »f.il«, ^mn&^W 

0.34 « 191-192°Co WiH^M^*^?* 46 TO*Bfelg# 

#r. mm?* 97% o #m 0.386 94%. 'h nmr 

(DMSO-d 6 ): 8.42(brs, 1H), 8.18(brs, 1H), 7.47 (d, 2H, 7=8.0Hz), 7.12(d, 2H, 
J=8.0Hz), 7.1 l(s, 1H), 7.06(s, 1H), 3.87 (s, 3H), 3.79 (s, 3H), 3.20-3.38 (m, 3H), 
2.82-2.95(m, 2H), 2.60-2.75 (m, 2H), 2.29 (s, 3H), 1.85-1.95 (m, 1H), 1.65-1.85 (m, 
3H), 1.20-1.40(m,3H). 

2- (4-imBS¥*) -5, 6--EP«S-l-3pffiJfif¥*i9IK& (0.18 
^ 10mLTMfi<JN,N--¥S¥®fcJK^ > -^ttiDAIft^ C 0.073 jFP^EtK 
(0.3 ^Wi|SfiTI#at. ^BJlPA60mL7X, 0rf#*¥ 
ttj|)IZ.fZ.I$9l (4*30mL), •fr#ZJftZ.tt¥%ftffliftftl Na 2 C0 3 

(15mL) *Pi&;fPlr&7.K (15mL) ffl^TMSK^Tflfe, ftt^T^ftUBMf 

««3KH*»^J, HS^flUgfc 0.141 i» 96%. 'H NMR (CDC1 3 ), 

7.15-7.35 (m, 5H), 7.09 (s, 1H), 6.78 (s, 1H), 3.89 (s, 3H), 3.84 (s, 3H), 3.48(s, 2H), 
3.17(dd, 1H, 7=8.0 Hz, J=17.6Hz), 2.82-2.92 (m, 2H), 2.58-2.74 (m, 2H), 1.80-2.03 
(m, 3H), 1.57-1.76 (m, 2H), 1.40-1.56 (m, 1H), 1.18-1.40 (m, 3H). 

2-[4- ii-mu&w&mm ¥S]-5, 6--^m.m-\-wm 
2- u-mzww -5, 6--wm.g-i-wm 
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2- (4-Pfcl£3E¥S> -5. (1.80 55) »^ 15 *?F 

iWM*. imA 40 Pto 2 , & 80°c Tf — t*njlfWMn 6 <M#. 

in*ia#, ipA 30mL mmmtkmmu^n^L 

(5*20mL), ^^«CW^M^fo«-|b7K». ffl^cTKSKieil^P**, i-£ff 

mjsmnmmmmisMM, mm&mm^mit (chci 3 /ch 3 oh=95/5 &m, 

mfc&ft 0.63 "Bt** 35%. 'H NMR (CDC1 3 ): 8.53(brs, 2H), 

7.15-7.25 (m, 3H), 6.82(s, 1H), 3.95 (s, 3H), 3.92 (s, 3H), 3.35 (dd, 1H, ^=4.4, 
14.0Hz), 3.12(dd, 1H, J=7.6, 16.8Hz), 2.95-3.05 (m, 1H), 2.65-2.75 (m, 2H)o 

2- (4-9ri^¥^) -5, 6--f?m.m-i-%imtt f p3£mM& 

2- (4-nn;i£¥S) -5, 6--wm.m-i-wm (o.eojs) mmw^m 

(0.36 J£) 30 in A 60 *;£ Pto 2 , -^JzH 

mnmw, m^ioo%. &&mmfa&mttffi, n^mm^R^m* 97% 0 

2- (4-«¥»> -5, 6--^M-l-BpS5^^^^& (0.22 
ISttftl (0.10 ^60^^*^^^, flqA 100^j£ 10%Pd/C, 
*§0, 2, 4, 6»8<|NB*Bt#inA*¥K55*Jt. ^SjfiTfll-^^njittfin 

10 /hot, m&mtt, mmmrnmT, *BA30mL 5% 

0r»i¥«lJR/8ZJfiZ.B&2pR (3*30mL), -£#&i&ZJg^MUBta*n NazCOa ?K 
*g$ (15mL) mmftittkyk (15mL) fflXzW&R&Ti*. **=F*«IJS 

ffift&mMm&mmjsn 0*7 iKfei«f«#o.iijg, ^$62%. 
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i. (i) mwm&&m^R%ffi£Mfa&-%&. r 1 ^ r 2 ^ r 3 ^ 

^jo, 1^2, &m&%m&Mjj&QftTms.m&w-. 

a. 4-ntt^¥^^ (n) m^^^?S^HX#fflT^M^ (ni) 

b. ^ cm) m^mit^mm^ (v) Bf^m^m^m^itmrn av) 

c. ^ civ) m^t&\£^&ffimvc&®.nm& co m^mvc^. 




2. mm* 1 (I) M^ifc^WSr^, £f R\ R 2 n R 3 > R 4 ##J 

1 s&2, &%m$)&l& (IV) ^tt.^tl-^^^Y-(CH 2 ) n+1 R 5 ^EM^ffiTix 
&#Ilj5£ (I) £r^M4t-&#l, K^Y^CK BrgKl. 

3. umw& i 4»^^ (i) ffiTFit-swrnffiTrm, r 1 , r\ r\ r 4 #sij 
1^2, ^se^ (iv) ffi^M4k^w5 0Hc-(CH 2 )rfr s &&mMR&nm 
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(I) ffi^faVcisW. 

4. mm* i *&f&& (i) m^^mmm^, r\ r\ r\ r 4 ##j 

^mm^ Tkmm&m, cm) mmmit^^mitm.n^ 

m.mm^ civ) ^^M^^MWsi^. 

5. ^iJH^c 1 +^J«5t CI) ffi7jkik-£WMmy3&, K\ R\ R\ R 4 #»J 
t^H, F, C M jgiai5R Ci- 4 ffi$tS, HXf^jRSSK, (V) #f 

wMik&®i&M<km.ik&mft&& civ) ^wtt.^uc^ffi/sw g a m. 

6. wjh* i 4-^-^ en m^it^mmm^m, r\ r\ r\ R 4 #m 
mm%H, f> c^famm c,- 4 ^fts, hx^ssk, ^se^ cm m 

TpMVL&mm 4-nitB£¥K^HXf^fflTSJ®^^; cm) 0r*«Kfc£4fc. 

7. ft*J3B*K 2 , 3gc6^^ CI) 0r**fr£&MSr3r$*, £#»R\ 
R 4 ft3SH, R\ R 3 ^¥«,S, R 5 nft^O, HXft^ 

8. mm* U 4|c5t^ CI) ^ifc^Wfr^, Cm) 
m^it^®}* R'> R 4 ft*H, R\ R 3 ^^fl^nHXft^¥^^, 

gW¥^«i»wit^«j&flisifcaifc#iijffija£W^ civ) m^ttiiMtmw&ft 

SWISWMfflMMJfiJMv ft, fg, life, «T«-&fl]W*Wfc4ft«ft. 

9. 4^5+^-« ci) m^mvc^mm^m, amu^ cv) 

m^^4'R , > R 4 ««H, R\ R 3 ft«¥*lS»HXft5ftif«flt&, 3£$t^ 

cn) ^m^r 1 , r 4 ^*h, r\ R 2 ix^m.mmit^j 
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